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ABSTRACT: 

Gel formulations containing polypeptide growth factors having human 
mrtogenic or angiogenic activity are provided. The gel formulations are 
useful for topical or incisional wound healing for cutaneous wounds, in 
the anterior chamber of the eye and other ophthalmic wound healing. The 
gel formulations also comprise a water soluble, pharmaceutically or 
ophthalmically compatible polymeric material for providing viscosity 
wnthin various ranges determined by the application of the gel. The gel 
formulations provide controlled release and increased contact time of the 
growth factor to the wound site. 
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ABSTRACT: 

Proteins having sut}stantialty the same biological activity as PDGF are 
provided. In one aspect, a protein honruxlimer having two polypeptide 
chains is disclosed, each of the chains being a mosaic of amino acid 
sequences substantially identical to portions of the A- and B-chains of 
PDGF. the protein twing chemotactic or mitogenic for fibroblasts. 
Therapeutic compositions comprising such proteins in combination with a 



physiologically acceptable carrier or diluent are also provided. Such 
therapeutic compositions may be used within methods for enhancing the 
wound-healing process in warm-blooded animals. 
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ABSTRACT: 

Monoclonal antibodies (MAbs) capable of binding to native PDGF. and MAbs 
capable of specifically binding to the "PDGF**-"AA", PDGF-BB and 
POGF-AB isofonms are disclosed. The subject MAbs may be used in the 
detection or purification of native PDGF or selected PGDF isoforms. In 
addition, the MAbs may be labeled with an imaging agent and used for in 
vivo diagnostic purposes, or combined with a pharmaceutically acceptable 
carrier or diluent for use within wound healing compositions. 
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AN 87287282 MEDLINE 

T1 Possible positive autocrine feedback in the prerepttcative phase of 

human fibroblasts. 
AU Paulsson Y; Hammacher A; Heldin C H; Westermark B 
SO NATURE. (1 987 Aug 20-26) 328 (61 32) 71 5-7. 

Journal code: NSC. ISSN: 0028-0836. 
CY ENGLAND: United Kingdom 
DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS Priority Journals; Cancer Journals 
EM 8711 

AB The growth of normal diploid fibroblasts is generally thought to be 
tightly controlled by exogenous growth factors such as 
"•platelet"* - '"derived"' "*grovrth factor"* 
( ***PDGF*** ) and epidermal growth factor (EGF). Subversion of a 
growth factor pathway at a regulatory point is considered to be a 
key event in neoplastic transformation and tumorigenesis. Thus, 
simian sarcoma virus has acquired the gene encoding the B-chain of 
•"PDGF*" and there is direct experimental proof that 
SSV-transformation is mediated by a •**PDGF*** -like growth 
factor. There is accumulating evidence that ***PDGF*** -like 
molecules are also synthesized and released by certain normal cells, 
suggesting an important role of cellulariy produced *"PDGF*" 
in development and tissue regeneration. We now present evidence that 
a transient expression of the gene encoding the *"PDGF*** 
•"A*** - '"chain*** , and the synthesis and release of 
functional ***a*** - "•chain"' '"homodimers*** . is an 
early event in the prereplicative phase of normal human foreskin 
fibroblasts exposed to •••PDGF*** or EGF. Since these cells are 
•••PDGF^^^ -responsive, the results imply the existence of a 
positive autocrine signal that may sen/e as an amplifier of the 
mrtogenic response under certain conditions. 
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Tl Structure and function of "'platelet'*' - '"derived"** 

'"growth factor"' 
AU Westermark, Bengt; Heldin, Cart Henrik 
CS Dep. Pathol., Univ. Hosp.. Uppsala, S-751 85. Swed. 
SO Acta Med. Scand., Suppl. (1987). 715, 19-23 

CODEN: AMSSAQ; ISSN: 0365-463X 
DT Joumal; General Review 
LA English 

AB A review, with 33 refs.. on the structure of "'platelet*" - 
"'derived'" ***growth factor*" ( •**PDGF"* ), 
the mediation of simian sarcoma virus transformation by a 
"•PDGF"* -like factor homologous to a B chain •••homodimer"* 
, the secretion of a "•PDGF"* •••A"' "'chain*" 
"*homodimer™ by human osteosarcoma, and expression of 
•**POGF*** genes and prodn. of ***PDGF*'* -like growth factors 
in normal cells. 
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"n Cultured human endothelial cells express '"platelet"* - 
•"derived*" "*growth*" *"factor*" '"A*" 
'"chain"* . 

AU Collins T; Pober J S; Gimbrone M A Jr; Hammacher A; Betsholtz C; 

Westermarit B; Heldin C H 
NC HL.35716 

HL-36003 

HL-22602 

SO AMERICAN JOURNAL OF PATHOLOGY. (1987 Jan) 126 (1) 7-12. 

Joumal code: 3RS. ISSN: 0002-9440. 
CY United States 
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FS Abridged Index Medicus Journals; Priority Journals; Cancer Journals 
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AB Four principal cell types Involved In the pathophysiologic response 
of the vessel watl-endothelial cells, smooth muscle cells, 
platelets, and monocyte/macrophages-secrete '"ptatelef" - 
"•derived growth factor^" -like( "'PDGF'" 
-like) mitogen ic activities. Extensive structural data on these 
activities exist only for the mitogen produced by platelets, which 
is a 30-kd dimeric protein composed of structurally related A and B 
polypeptide chains encoded by different genes. It was previously 
demonstrated that normal cultured endothelial cells transcribe mRNA 
encoding the B chain of •"PDGF*" from the c-sis gene. Here 
several new structural features of the mitogen produced by cultured 



vascular endothelial celts are shown. Hybridization analysis of RNA 
from nomnal cultured human umbilical vein endothelial (HUVE) cells 
revealed that they contain three '"PDGF*** ***fi^*** 
"*chain*** transcript species. These RNA species comigrated with 
and appeared to have the same relative abundance as the three RNA 
species previously identified in RNA from two human tumor cell 
lines. "*A"* '"chain'** transcripts were not identified 
in RNA from a strain of bovine aortic endothelial celts or in human 
dermal fibroblasts. The '"A"* •**chain"^ transcripts in 
HUVE had the same relative abundance as the B chain transcripts. 
Immunoprecipitation of metabolically labeled endothelial conditioned 
medium with anti- •••PDGF"' antiserum revealed a 31 -kd species 
which was split by reduction and alkytation into two species of 16.5 
and 17 kd. Thus, endothelial cells secrete a dimeric mitogen 
antigenically related to •••PDGF'" , with a structure identical 
to previously isolated '"PDGF A'" - '"chain"' 
•"homodimer"* . These findings are consistent with the 
possibility that secretion of ♦**POGF*" by human endothelial 
celts may be regulated independentiy of B-chain expression. 
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Tl Human melanoma cell lines of primary and metastatic origin express 
the genes encoding the chains of "'platelet"^ - •"derived*** 
•"growth"* *"factor*** ( •**PDGF"* ) and produce a 
*"PDGF*" -like growth factor. 

AU Westermark B; Johnsson A; Paulsson Y; Betsholtz C; Heldin C H; 
Herlyn M; Rodeck U; Koprowski H 
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AB Normal human melanocytes and five human melanoma cell lines were 
analyzed for production of ***platelet'** - ***derived'" 
'"growth"* '"factor"* ( ***PDGF*** )-like activity. 
Three of the melanoma cell lines released an activity ttiat inhibited 
binding of 1251-labeled '"PDGF*** to human foreskin fibroblasts 
and stimulated pH]thymidine incorporation in such cells. These 
activities v»rere inhibited by the addition of anti- "'PDGF'" 
antibodies. All three factor-producing cell lines were derived from 
the same patient-one originated from the primary tumor (WM 115), 
and two were from individual lymph-node metastases (WM 239A and WM 
266-4). The factor produced by WM 266-4 cells was characterized 
biochemically in detail. Immunoprecipitated, the metabolically 
labeled factor migrated in NaDod-S04/gel electrophoresis as a 
homogeneous Mr 31,000 species, which under reducing conditions was 
resolved into two species of Mr 16,500 and Mr 17,000, implying a 
dimeric structure of the molecule. The factor was purified to 
homogeneity. Analysis by reverse-phase high-pressure liquid 
chromatography of reduced and alkylated factor revealed an elation 
pattem identical to that of "♦PDGF"* A chains. Thus, the 
native molecule appears to be a ***homodimer*** of *"PDGF"' 
A chains. Blot-hybridization analysis of poty(A)+ RNA from tiie cell 
lines with 32P-tabeled ***PDGF"* "'A'" •"chain*" 
and B chain (SIS producQ cDNA probes revealed a relative abundance 
of B chain transcripts in the cell line originating from the primary 
tumor tissue only but expression of *"A*" *"chain'" in 
all three cell lines. We conclude that the two structural genes 
encoding each of the subunit chains of •"PDGF"* can be 
expressed in human melanoma cells and that the two genes can be 
Independentiy expressed in such cells. 
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Tl Rat skeletal myoblasts and arterial smooth muscle cells express the 
gene for the "*A*^^ •"chain •" but not the gene for the B 
chain (c-sis) of '••platelet*'* - "'derived growth"' 
'"factor**' ( "'POGF'^* ) and produce a "'PDGF"* -like 
protein. 
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AB It Is shown here that the myogenic cell line L6J1 , primary skeletal 
myoblasts, and primary adult arterial smooth muscle cells express 
the gene for the "*a*'* '"chain'^* but not the gene for 
the B chain (c-sts) of ""platelet*" - ""derived"*" 
"•growth*" '"factor^ ( *"POGF*" ). ft is further 



demonstrated that conditioned media from L6J1 cultures contain 
material that (i) competes with 125Wabeled "'POGF*" for 
binding to human fibroblasts, (it) is specifically precipitated by 
antibodies against '"PDGF"* , and (iii) has a relative 
molecular mass comparable to that of "*PDGF"* and, after 
reduction, its constituent subunit chains. The secretion of 
***POGF**' -receptor-competing activity was at a maximum in 
exponentially growing cultures but remained at a high level also 
after the cells had become confluent, stopped dividing, and fused to 
form multinucleate myotubes. Similarly, it was previously 
demonstrated that adult rat arterial smooth muscle cells in primary 
culture produce a mitogenic protein with immunological ar>d 
stnjctural properties similar to •*'PDGF*" . In accordance vwth 
these findings, it was recently shown that secretion of ••♦PDGF*** 
-tike mitogens by a number of human tumor cell tines correlates with 
expression of the gene for the •"A*** •"chain*** rather 
than the B chain of "'POGF*** . The results suggest that 
production of *"homodimers*" of ^••PDGF*** A chains may 
stimulate proliferation of skeletal myoblasts and arterial smooth 
muscle cells in an autocrine or paracrine manner. This could fulfill 
important functions during myogenesis in the embryo as well as in 
tissue repair and atherogenesis in the adult 
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Tl A human osteosarcoma cell line secretes a growth factor structurally 
related to a •**homodimer'** of ••*PDGF*" A-chains. 

AU Heldin C H; Johnsson A; Wennergren S; Wemstedt C; Betsholtz C; 
Westermarit B 

SO NATURE, (1986 Feb 6-12) 319 (6053) 511-4. 
Journal code: NSC. ISSN: 0028-0836. 

CY ENGLAND: United Kingdom 

DT Journal; Article; (JOURNAL ARTICLE) 
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FS Priority Journals; Cancer Journals 
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AB •••Platelet*** - "*derived^^^ *^*growth"* •••factor**^ 
( •••PDGF**" ), as purified from fresh human platelets, is a 
protein of relative molecular mass (Mr) 30,000 composed of tvra 
disutphide-linked subunit chains of similar size, named A and B 
(ref. 1). The dimer structure of PDGRF seems to be important for its 
biological effects, as reduction irreversibly inactivates the 
factor; it is not knov^m, however, whether ***PDGF**" exists as a 
heterodimer or as a mixture of ***homodimers*** . Ami no-acid 
sequence analysis has revealed that the A- and B-chains of human 
***PDGF*" are related to each other, and that the B-chain is 
almost identical to part of the v-sis gene product of simian sarcoma 
virus (SSV). There is experimental evidence that a ***PDGF*** 
-like protein is indeed operational in SSV-lnduced transformation 
and the biologically active v-sis product is probably structurally 
similar to a putative dimer of "'PDCF*** B-chains. ••*PDGF*** 
-like growth factors and/or a 4.2-kilobase (kb) c-sis transcript are 
present in several transfonmed mammalian cell lines and in certain 
nontranstormed cells; cloned c-sis complementary DNA from human T 
cells transformed with human T-lymphotropic virus (HTLV) or from 
human endothelial cells contains the coding sequence for a putative 
•**PDGF**' B-chain precursor, but apparently lacks — PDGF*" 
"•A*** - •••chain*** sequences. We have previously partially 
purified and characterized a ***PDGF**' -like growth factor from 
U-2 OS cells (osteosarcoma-derived growth factor, ODGF) and shown 
that this factor has structural, functional and immunological 
characteristics in common with *"PDGF— . We describe here a 
procedure for the preparation of homogeneous ODGF, and provide 
evidence that this factor, which binds to the ***PDGF*** 
receptor, has a structure similar to a *"*homodimer*** of 
•**PDGF*** A-chains. 



